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In the mononuclear title complex, [Zn(CioHgN2)2(C2H60S)2]- 
(C24H2oB)2-C2H(iOS, the Zn" ion is coordinated by four N 
atoms of two bidentate 2,2'-bipyridine molecules and by the O 
atoms of two cw-disposed dimethyl sulfoxide molecules in a 
distorted octahedral geometry. The S atom and the methyl 
groups of one of the coordinated dimethyl sulfoxide molecules 
are disordered in a 0.509 (2):0.491 (2) ratio. The crystal 
packing is stabilized by C— H- ■ O hydrogen bonds between 
the dimethyl sulfoxide solvent molecules and tetraphenyl- 
borate anions. 

Related literature 

For uses of 2,2'-bipyridine, see: Fritsky et al. (1998, 2004); 
Kanderal et al. (2005); Moroz et al. (2010); Penkova et al. 
(2009). For related structures, see: Fritsky et al. (2001); Kramer 
& Fritsky (2000); Lalioti et al. (1998); Persson (1982); Petru- 
senko et al. (1997); Sachse et al. (2008); Worl et al. (2005). 




2B |-C6H5|4.(CH,),SO 



Experimental 

Crystal data 

[Zn(CioH8N2)2(C2H<,OS)2]- 

(C24H2oB)2-C2H60S 

Mr = 1250.54 
Monoclinic, P2^/c 
a = 13.8836 (5) A 
b = 18.0029 (7) A 
c = 26.1594 (10) A 

Data collection 

Nonius KappaCCD diffractometer 
Absorption correction: multi-scan 
(DENZO/SCALEPACK; 
Otwinowski & Minor, 1997) 
r^„ = 0.955, T^^ = 0.987 

Refinement 

R[F^ > 2a{F^)] = 0.042 
wR(F^) = 0.095 
5 = 0.94 

15166 reflections 
820 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



P = 90.225 (3)° 
V = 6538.4 (4) A' 
Z = 4 

Mo Ka radiation 
jU = 0.52 mm^' 
r = 120 K 

0.38 X 0.25 X 0.13 mm 



44646 measured reflections 
15166 independent reflections 
9478 reflections with / > 2a{l) 
Ri„, = 0.044 



6 restraints 

H-atom parameters constrained 
Apn^x = 0.42 e A-' 
Ap„i„ = -0.48 e A"' 



D-H-A 




D-H 


H---A 


D---A 


D-H- - A 


C23-H23- 


■03' 


0.93 


2.41 


3.336 (3) 


173 


C59-H59- 


■03' 


0.93 


2.53 


3.403 (3) 


156 



Symmetry code: (i) —x -j- 1, y — |, — z + 5. 

Data collection: COLLECT (Nonius, 2000); cell refinement: 
DENZO/SCALEPACK (Otwinowski & Minor, 1997); data reduc- 
tion: DENZO/SCALEPACK; program(s) used to solve structure: 
SIR2004 (Burla et al., 2005); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: DIAMOND 
(Brandenburg, 2009); software used to prepare material for publi- 
cation: SHELXL97. 

Financial support from the State Fund for Fundamental 
Research of Ukraine (grant No. F40.3/041) and the Swedish 
Institute (Visby Program) is gratefully acknowledged. 

Supplementary data and figures for this paper are available from ttie 
lUCr electronic archives (Reference: ZL2419). 
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cis-Bis(2,2'-bipyridine-A:^A'^^)bis(dimethyl sulfoxide-/cO)zinc bis(tetraphenylborate) dimethyl 
sulfoxide monosolvate 

S. Tomyn, E, Gumienna-Kontecka, N. I. Usenko, T. S. Iskenderov and E. V. Prisyazhnaya 
Comment 

2,2'-Bipyridine and 1,10-phenantroline are chelating ligands which are widely used in coordination chemistry, in particular, 
for the preparation of mixed ligand complexes (Fritsky et al, 1998; Kanderal et al, 2005). They are also often used in the 
synthesis of discrete polynuclear complexes in order to prevent formation of coordination polymers by blocking a certain 
number of vacant sites in the coordination sphere of a metal ion (Fritsky et al, 2004; Moroz et al, 2010; Penkova et al, 
2009). The title compound was obtained unintentionally as the product of an attempted synthesis of a pyrazolate complex of 
zinc (II) using 2,2'-bipyridine as an additional ligand and sodium tetraphenylborate for better crystallization of the resulting 
product. 

2+ 

The title compound, [Zn(CioH8N2)2(C2H6SO)2][(C24H2oB)2].C2H6SO, consists of a cationic Zn complex, two tet- 
raphenylborate anions and a solvent dimethyl sulfoxide (DMSO) molecule. The Zn^^ center is coordinated by four nitrogen 
atoms of two bidentately coordinated molecules of 2,2'-dipyridine and by the oxygen atoms of two cM-disposed dimethyl 
sulfoxide molecules. In one coordinated molecule of DMSO the S atom and the methyl groups are disordered with site oc- 
cupansies of 0.5086 (17) and 0.4914 (17). The central atom adopts a highly distorted octahedral geometry with bond angles 
of 77.02 (6)-100.08 (6)°. The Zn— O bond lengths in the coordination sphere differ noticeably: the Zn— 01 = 2.0671 (13) 
A bond is shorter and the Zn — 02 = 2.1814 (15) A bond is much longer. Similar differences have been observed before 
in the related zinc complexes (Lalioti et al, 1998; Persson, 1982; Petrusenko et al, 1997). The Zn — N bond distances 
fall in the range 2.105 (2)-2.160 (2) A. The two dipyridine molecules are nearly planar with dihedral angles of -0.9 (3)° 
and 5.7 (3)° between two bonded pyridine rings. The C — C and C — N bond lengths in the bipyridine molecules exhibit 
normal values (Fritsky et al, 2001; Kramer & Fritsky, 2000; Sachse et al, 2008; Worl et al, 2005). In the crystal packing 
the tetraphenylborate anions are linked with the solvate DMSO molecule by C — H - 0 hydrogen bonds and form layers 
coplanar the [101] plane. 

Experimental 

The title compound was obtained accidentally as the product of an attempted synthesis of a zinc complex with 3,5-di- 
methylpyrazole, using slow evaporation of a dimethyl sulfoxide solution of zinc (II) chloride, sodium tetraphenylborate, 
2,2'-bipyridine and 3,5-dimethylpyrazole at room temperature. A solution of ZnCl2.4H20 (0.208 g, 1 mmol) in DMSO (10 
ml) was added to a mixture of 2,2'-bipyridine (0.312 g, 2 mmol) and 3,5-dimethylpyrazole (0.192 g, 2 mmol) in DMSO (10 
ml). The mixture was stirred for 15 minutes at room temperature and filtered off. Then sodium tetraphenylborate (0.684 g, 
2 mmol) in 5 ml of DMSO was added. The resulting mixture was stirred for 15 minutes, filtered off and set aside at room 
temperature. Colourless crystals of the title compound suitable for the X-ray analysis were obtained in three days (yield 
0.837 g, 66.9%). Analysis calculated for C74H74B2N403S3Zn: C 71.07, H 5.96, N 4.48%, found C 70.92, H 5.84, N 4.39%. 
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Refinement 

The S atoms and methyl groups of one coordinated dimethylsulfoxide molecule were disordered. This was modelled with 
two different orientations and from refinement the site occupancies were 0.5086 (17):0.4914 (17). The highest positive peak 

on the residual map (o = 0.05 e/A^) is equal to 0.42 e/A^ (0. 18 A from S3) and the deepest hole is -0.48 e/A^ (0.74 A from 
S3). All H atoms of metyl groups were positioned geometrically and refined using a riding model, with C — H = 0.96 A and 
with C/iso(H) = 1.5x(7eq(C). All H atoms of dipyridine and phenyl rings were positioned geometrically and refined using a 
riding model, with C— H = 0.93 A and with (7iso(H) = 1.2x(7eq(C). 



Figures 




Fig. 1 . The crystal structure of the title compound. Displacement ellipsoids are drawn at the 
50% probability level. H-atoms are omitted for clarity. The S atoms and methyl groups of one 
coordinated dimethyl sulfoxide molecule are disordered in a ratio of 0.509 (2):0.491 (2). 



Fig. 2. The crystal packing of the title compound viewed along [010]. H-atoms not involved 
in H — ^bonds and disordered atoms are omitted for clarity. 



c/s-Bis(2,2'-bipyridine-K iV,iV')bis(dimethyl sulfoxide-KO)zinc bis(tetraphenylborate) dimethyl sulfoxide mono- 
solvate 



Crystal data 

[Zn(CioH8N2)2(C2H60S)2](C24H2oB)2-C2H60S 

Mr= 1250.54 

Monoclinic, P2i/c 

Hall symbol: -P 2ybc 

a = 13.8836 (5) A 

fe= 18.0029 (7) A 

c = 26.1594 (10) A 

13 = 90.225 (3)° 

V= 6538.4 (4) A^ 
Z = 4 



^"(000) = 2632 

Dx= 1.270 Mgm"^ 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 4578 reflections 

6 = 3.0-27.5° 

fi = 0.52 mm ' 
T= 120 K 
Block, colourless 
0.38 X 0.25 X 0.13 mm 



Data collection 

Nonius KappaCCD 
diffractometer 

Radiation source: fine- focus sealed tube 



15166 independent reflections 
9478 reflections with / > 2a{I) 
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horizontally mounted graphite crystal ^int = 0.044 

Detector resolution: 9 pixels mm"' 6max = 28.5°, 9nun = 3.0° 

(p scans and a scans with k offset /; = - 1 8— > 1 8 

Absorption correction: multi-scan t--?^ ?n 
(DENZOISCALEPACK; Otwinowski &. Minor, 1997) 

r^in = 0.955, r^ax = 0.987 / = -27^33 

measured reflections 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[f'^>2o(F^)\ = QM2 
wR(F^) = 0.095 
5' =0.94 

15166 reflections 
820 parameters 
6 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w= y[o^{F^) + (0.0455P)^] 

where P = (i^o^ + 2i?cV3 
(A/aW = 0.001 

Apmax = 0.42 e A"^ 
Apmin = -0.48eA-3 



Special details 

Experimental. One of the coordinated DMSO molecules was found to be disordered over two positions, its sulfur and carbon atoms 

were refined with occupancy factors 0.502/0.498. 

Geometry. All csds (except the csd in the dihedral angle between two l.s. planes) arc estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

Refinement. Refinement of against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F^, convention- 
al R-factors R are based on F, with F set to zero for negative F^. The threshold expression of F^ > 2sigma(F^) is used only for calculat- 

ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 


JJ- *ITI 


Znl 


0.724530 (16) 


0.214565 (13) 


0.146456(9) 


0.02207 (7) 


SI 


0.52919 (4) 


0.26321 (3) 


0.20025 (2) 


0.02365 (12) 


S3 


0.80680 (5) 


0.72158(4) 


0.11760 (3) 


0.04729 (18) 


01 


0.63747 (9) 


0.27658 (7) 


0.19410(5) 


0.0258 (3) 


02 


0.67453 (10) 


0.11039 (8) 


0.17966(6) 


0.0354 (4) 


03 


0.74093 (14) 


0.78001 (12) 


0.14009(7) 


0.0691 (6) 


Nl 


0.74779 (12) 


0.31086(9) 


0.09891 (7) 


0.0237 (4) 


N2 


0.61621 (11) 


0.20371 (9) 


0.09039 (6) 


0.0203 (4) 


N3 


0.84193 (11) 


0.22497 (9) 


0.19728(6) 


0.0203 (4) 
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0.0258 


(12) 


A A-2 1 C /I lA 

U.Uj 1 J (1 j) 


_A AA-IC /I AA 

U.UU3D (lU) 


—A AAI^ /I AA 

U.UU3D (lU) 


—A AA^Q /I AA 

U.UUDo (lU) 




A AIAT 


[13) 


0.0364 


(14) 


A A0/1Q /I lA 

u.uz4y (13) 


A AATI /I 1 A 

U.UU /3 [11) 


A AAO 1 /I AA 

— U.UUol [lU) 


A AAO ^ / 1 AA 

— U.UUoD [lU) 


/ 


A A"? /lO 

U.UJ4z 


[13) 


0.0297 


n 3^1 


A AOO 1 1 OA 

U.Uzzl (Iz) 


A Al A 1 /I AA 

U.UIUI (lU) 


A AA 1^/1 AA 

—U.UU ID [lU) 


A AACO /I AA 

U.UUDo (lU) 




A AOCQ 


[12) 


0 0202 




A AOTO /■! OA 

U.Uz /o (Iz) 


A AA 1 C /C\\ 

U.UU 1 J (y) 


A AAO 1 /I AA 

yj.yjyjli (lU) 


A AAO/; /OA 




A AOII 


[11) 


0.0228 


(12) 


A AO -50 /I OA 

U.UZ3Z (1-Z) 


_A AA 1 A /QA 

u.uulu (y) 


—A Al 00 /OA 

u.uizz (y) 


—A AAl 4 /OA 

U.UU34 (y) 




A AT^A 


(12) 


0.0263 


n 2^1 


A AO/iO /'I OA 

U.Uzoo [Iz) 


A AA 1 ^ /OA 

U.UU ID (y ) 


A AA^O /I AA 

— U.UUD / [lU) 


A AAO /I / 1 AA 

— U.UUZ4 (lU) 




A AT 1 Q 


[U) 


0.0422 




A AO^/1 /"l 1A 

U.UZ J4 (13) 


A AAT? /I 1 A 

U.UU3 /(II) 


A AAl 7 /I AA 

U.UUl / (lU) 


A AAAO / 1 1 A 

U.UUO /(II) 


L/fZ 


A f\An^ 


[lOJ 


0.0400 


n5i 


A AOC? /I -dA 

U.Uzo / (14) 


A Al QC /I OA 

u.uiyD (IZ) 


—A AA7Q /I OA 

u.uu/y (IZ) 


—A Al AA /I 1 A 
U.U144 (11) 




A AJ^Q-J 


[10) 


0.0221 




A A-ioT ^^ A\ 
U.U3z/ (14) 


A Al 1 C /I 1 A 

U.UllD (11 ) 


—A Al 07 /I OA 
U.UIZ/ (IZ) 


—A (\(\^A /I AA 
U.UUD4 (lU) 


r^AA 


A AT/IQ 

u.U34y 


[13) 


0.0246 


(12) 


A AOIQ (\ OA 
U.UZ3y (1-Z) 


A AA01 /I AA 

U.UUZ3 [lU) 


A AA7Q /I AA 

U.UU /y (lU) 


A AA 1 7 /OA 

U.UUl / (y) 




A Al QC 


[11) 


0.0197 


(11) 


A Aon /"i 1 A 
U.UZ31 (11) 


A AA/IQ /QA 

u.uu4y (y) 


A AAl ^ /QA 

U.UU ID (y ) 


A AAl 1 /QA 

U.UUl 1 (y) 




A AO/;/; 


[12) 


0.0259 


(12) 


A AOQQ ^^'X\ 
u.uzy<s (13) 


A AA4Q /OA 

u.uu4<$ (y) 


—A AAA/; /I AA 

U.UUUO (lU) 


—A AAI^ /I AA 

U.UU3D (lU) 




A Ain 


f'l lA 

[13) 


0.0385 


Q4) 


A A01/1 1 OA 

U.Uz34 ( Iz) 


A AA1 "7 / 1 1 A 

— U.UU3 / [11) 


A AAA/;: /I AA 

— U.UUUo (lU) 


A AA/1 0/1 AA 

— U.UU4o ( lU) 




A Al 01 


[14) 


0.0292 


(] 3'> 


A AO 1 1A 

U.Uzjo [13) 


A A A /I f^ ^^ ^ \ 
— U.UU40 [11) 


A AA01 / 1 AA 

— U.UUo3 [lU) 


A AA^ ^ / 1 AA 

U.UUDD [lU) 




A AQCa 


[U) 


0.0234 


yi^) 


A AQ 1 O lA 

U. U3 lc5 (13) 


A AAAA /I AA 

U.UUOU (lU) 


A AA/10 /I AA 
U.UU4f> (lU) 


A AA 11 / 1 AA 

U.UUll (lU) 




A AO a A 

U.Uz Ik) 


[12) 


0.0252 


(12) 


A A0 1 /"I OA 
U.Uzl3 (Iz) 


A AA 1 C /C\\ 

Kj.KjKjij (y) 


A AAA< /OA 

U.UUUD (y) 


A AAl 1 /OA 

—U.UUl 1 (y) 


CjI 


A Al /iO 


f"! AA 

[10) 


0.0218 


(11) 


A A010 ^'^^\ 
U.Uz3Z (11) 


A AA/1 O /AA 

u.uu4o [y ) 


A AAl /I /OA 

— U.UU34 [y ) 


A AA/1 A /OA 

U.UU44 [y ) 


Cjz 


A AO '2/1 


('1 1 A 

(.11) 


0.0199 




A Ao^i ^^ OA 
U.UZj3 [Iz) 


A AA 1 n /OA 

— u.uui / (y) 


A AAA7 /OA 

—u.uuu / [y) 


A AAl /I /OA 

U.UU34 (y) 




A A-JAA 


[12) 


0.0278 


yi-c) 


A AOA1 1 OA 

U.UzUl (IZ) 


A AA1 O /I AA 

u.uuiy (lu) 


A AA 1 O /OA 

u.uuiy (y ) 


A AAC7 /OA 

u.uuD / (y) 




A AOQI 


[12) 


0.0252 


(12) 


A AOrtI /"I OA 
\J,\JZ\JD (IZ) 


A AA/;/; /QA 

u.uuoo (y) 


—A AA/;4 /I AA 
U.UU04 (lU) 


—A AAl 1 /OA 

U.UUl 1 (y) 




U.UZUi 


(^ 1 A 
(,11) 


0.0232 


(12) 


A AOOO f"! 1A 
U.UZoy [13) 


A AAAO /QA 

u.uuuz [y) 


A AA/iA /QA 

u.uuou [y ) 


A AA 1 1 /QA 
U.UUll [y ) 




A Al cn 

U.Ul J / 


[11) 


0.0270 


(12) 


A A01A /"l OA 
U.UZ30 (IZ) 


A AAOO /QA 

u.uuzz (y) 


A AAAI /QA 

U.UUU3 (y ) 


A AAH /QA 

U.UU33 (y ) 


J / 


A AO CI 


[12) 


0.0239 


(12) 


A Al QQ /I 1 A 

U.Uloo (11) 


_A AAAI /OA 

U.UUU3 (y) 


A AAl 0 /OA 

u.uuiy (y) 


—A AAAI /OA 

\j.\jy)\)5 (y) 


Cjo 


A A001 


[12) 


0.0245 


(12) 


A Al QO /I 1 A 

u.uioy (11) 


A AAAA /OA 

u.uuuu (y) 


A AAOT /OA 

u.uuz/ (y) 


A AAAI /OA 

U.UUUI (y) 




A AOQ/I 


[12) 


0.0354 


(13) 


A AO 10 j'l OA 
U.UZlo [IZ) 


A AA^A /I 1 A 
U.UU /U ( 1 1) 


A AA'51 /OA 


A AA 11 /I AA 
U.UU 11 [ lU) 




A CiAA'X 


[ID) 


0.0271 


(13) 


A AQ 1 O lA 

U.U3 IZ (13) 


A Al OC /I 1 A 

U.UIZD (11) 


A AA/1 ^ / 1 1 A 


A AA 1/1 /I AA 
U.UU14 (lU) 




A A4CC 


[ID) 


0.0236 


(13) 


A A/IOI /"I ^A 
\).\)^Z.D (ID) 


A AAO^ /I 1 A 

U.UUZD (11) 


A AAOQ /I OA 

u.uuzy (IZ) 


—A AAA7 /I 1 A 

U.UUU /(II) 


Coz 


U.UZ / / 


[12) 


0.0274 


(13) 


A Al 00 { ^ A \ 

U.U3oo [14) 


A AAA 1 /I AA 

U.UUUI (lU) 


A AAl 7 / 1 AA 

U.UU3 / (lU) 


A AA 1 /; /I AA 

U.UUlO (lU) 




A AOOO 


(.11) 


0.0207 


(11) 


A r\"fAA 1 OA 

U.UZ44 [IZ) 


A AA01 /OA 

U.UUZ3 [y ) 


A AAAO /OA 

u.uuuo (y ) 


A AAO/1 /OA 

— U.UUZ4 [y) 


Co4 


0.0244 


f^ o\ 

(12) 


0.0321 


(13) 


A Al AO /■ 1 1 \ 

0.0302 (13) 


A AA 1/1 / 1 A\ 

0.0014 (10) 


A AA 1 T / 1 A\ 

0.0017 (10) 


A AATO /■ 1 A\ 

0.0072 (10) 


C65 


0.0270 


(13) 


0.0371 


(14) 


0.0419(15) 


0.0072(11) 


-0.0057 (11) 


0.0083 (11) 


C66 


0.0161 


(11) 


0.0403 


(15) 


0.0495 (16) 


0.0026 (10) 


0.0001 (11) 


0.0019 (12) 


C67 


0.0250 


(12) 


0.0343 


(13) 


0.0345 (14) 


-0.0009 (10) 


0.0070 (10) 


0.0006 (11) 


C68 


0.0247 


(12) 


0.0245 


(12) 


0.0258 (12) 


0.0027 (9) 


0.0003 (9) 


-0.0007 (9) 


C69 


0.0241 


(13) 


0.091 (2) 


0.0309 (14) 


-0.0020 (14) 


0.0028 (11) 


-0.0040 (14) 
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L./U 


Ct m in z' 1 '>\ 
U.UZiy {i-^f 


U.U3 1 / ylj) 


A A/1 /^O z' 1 ^\ 

u.u4oy {i-j) 


A AA/1 T /'I A\ 

U.UU4Z (lUj 


A AAin ^^ ^\ 
— U.UUjV i j 


A AAOT /'I 1 \ 

U.UUV / (1 1 j 








U.UJ jZ (1 Jj 


A A1 /^O /I /1\ 

u.uloy vi4j 


A AA 10 1 

U.UUlo (IZj 


— U.UIJJ (14 


L./4 


A A/ri /ox 
U.UOl (ZJ 




A 1 QQ 


A AOO /"O^ 

— U.Uzy (zj 


A An 
— U.U-5Z (3 ) 




HI 


A AOOQ /"l 1^ 

u.uzzy (^1 


A A1 /TC /'I 0\ 


A AO C/T / 1 

U.UZjo (,14J 


_A AA 1 O / 1 A"\ 


_A AAylA /I A"\ 

U.UU4U 


A AA1 Q /I A\ 


DZ 


U.UZUi (,iZJ 


A ATA 1 C^ 'X\ 
U.UZU i (^i 


A A'>^/^ Z'l /l^ 

U.UZjo (, i4J 


A AA 1 f"! A^ 
U.UU i O (,iUJ 


A AAAA f'l A^ 
U.UUUU [ 


A AA 1 A /I n 

U.UUiU i^iu 


CO A 


A A1 C C 

0.0255 (7) 


0.02S5 (7) 


A Al A 1 /OX 

0.0391 (5) 


A AAI A /CX 

0.0034 (5) 


A AA 1 A /CX 

—0.0019 (5) 


A A 1 /I 1 /ex 

0.0142 (5) 


C71A 


0.068 (6) 


0.032 (4) 


0.057 (5) 


0.002 (3) 


0.003 (4) 


-0.015 (4) 


C72A 


0.166(9) 


0.042 (4) 


0.044 (4) 


0.014 (5) 


-0.050 (5) 


0.008 (3) 


S2B 


0.0233 (7) 


0.0374 (7) 


0.0326 (8) 


0.0003 (5) 


0.0000 (5) 


0.0149 (5) 


C71B 


0.066 (6) 


0.024 (4) 


0.118(10) 


-0.004 (4) 


-0.057 (7) 


0.015(5) 


C72B 


0.022 (3) 


0.039 (3) 


0.034 (3) 


0.002 (2) 


-0.004 (2) 


0.015 (3) 



Geometric parameters (A, °) 



Znl— Ol 


2.0671 (13) 


C37 — H37 


0.9300 


Znl — ^N2 


2.1055 (16) 


C38 — H38 


0.9300 


Znl — ^N3 


2.1076 (16) 


039 — 044 


1.399 (3) 


Znl — ^N4 


2.1390(16) 


039 — C40 


1.412 (3) 


Znl — ^Nl 


2.1586 (17) 


039 — Bl 


1.642 (3) 


Znl — 02 


2.1814 (14) 


O40 — 041 


1.391 (3) 


SI — Ol 


1.5316 (14) 


O40 — H40 


0.9300 


SI — C69 


1.767 (2) 


041 — 042 


1 379 (3) 


SI — C70 


1.769 (2) 


041 — H41 


0.9300 


S3 — 03 


1.514(2) 


042 — 043 


1 377 (3) 


S3 — C73 


1.763 (2) 


042 — H42 


0.9300 


S3 — C74 


1.769 (3) 


043 — 044 


1 394 (3) 


02— S2A 


1.5425 (17) 


043— H43 


0.9300 


02 — S2B 


1.5854 (18) 


044 H44 


0.9300 


Nl — CI 


1.334 (2) 


C45 — C50 


1.396 (3) 


Nl — C5 


1.354 (3) 


C45 — C46 


1.404 (3) 


N2— CIO 


1.345 (2) 


045— B2 


1.647 (3) 


N2— C6 


1.348 (2) 


046—047 


1.381 (3) 


N3— Cll 


1.341 (2) 


046— H46 


0.9300 


N3— C15 


1.350 (2) 


047— C48 


1.384 (3) 


N4— C20 


1.339 (3) 


047— H47 


0.9300 


N4— C16 


1.356 (2) 


048—049 


1.383 (3) 


CI— C2 


1.376 (3) 


048— H48 


0.9300 


CI— HI 


0.9300 


049—050 


1.393 (3) 


C2— C3 


1.383 (3) 


049— H49 


0.9300 


C2— H2 


0.9300 


C50— H50 


0.9300 


C3— C4 


1.381 (3) 


C51— C52 


1.402 (3) 


C3— H3 


0.9300 


C5 1—056 


1.404 (3) 


C4— C5 


1.385 (3) 


051— B2 


1.663 (3) 


C4— H4 


0.9300 


C52— 053 


1.393 (3) 


C5— C6 


1.503 (3) 


C52— H52 


0.9300 


C6— C7 


1.372 (3) 


053—054 


1.381 (3) 


C7— C8 


1.391 (3) 


053— H53 


0.9300 


C7— H7 


0.9300 


C54— 055 


1.391 (3) 


C8— C9 


1.363 (3) 


C54— H54 


0.9300 
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C8 — H8 


A m AA 

u.yiuu 


C9 — CIO 


1.379 (3j 


C9 — H9 


0.9300 


CIO — til\} 


A A'?AA 

0.9300 


CI 1 — CI/ 


1.3 /8 (3) 


^ u i i 
CI 1 — ^rll 1 


A mAA 


C12 — C13 


1 '50A 

1.360 (3) 


C12 — tiil 


0.9300 


C13 — C14 


1.381 (3) 


CI J — tlii 


A mAA 


C14 — C15 


1 OAA /'?\ 

1.390 (3) 


/—1 1 /I T T 1 /I 

C14 — H14 


A A1 AA 

U.93UU 


CI 5 — C16 


1.494 (3) 


C16 — C17 


1.367 (3) 


C17 — Clo 


1.362 (3) 


/"'IT T T 1 T 

C17 — H17 


A mAA 

U.93UU 


O 1 A 

Cl5 — C19 


1.379 (3) 


O TTI O 

Clo — ^Mlo 


A A'5AA 

0.9300 


C19 — C20 


1.360 (3) 


1 A T T 1 A 

ciy — Hiy 


A mAA 

U.93UU 


/^1A TT1A 

CzO — ^Hzu 


A mAA 

0.9300 


C2 1 — C2z 


1 /lAA /"?\ 

1.400 (3) 


C21 — C2o 


1.406 (3) 


C21 — Bl 


1.651 (3) 


/^'^T /— I'll 

C22 — Cz3 


1.391 (3) 


/^OO TTOO 

C2z — Hzz 


A A'iAA 

0.9300 


CzJ — Cz4 


1.381 (3) 


/— i-^T TTTl 

Czi — Hzi 


A AT A A 

u.yiuu 


Cz4 — CzD 


1.383 (3) 


A TTO /I 

Cz4 — ^rlz4 


A A'3AA 
0.9300 


CzD CzD 


1 1 OA /I \ 

1.389 (3) 


C TT1C 

C25 — HZd 


A mAA 

0.9300 


C2o — tilb 


A A'5AA 

0.9300 


C27 — C28 


1.395 (3) 


C27 — C32 


1 TAA /OX 

1.399 (3) 


Cz / — ^rJ 1 


1.043 (3J 


C26 — C29 


1 Af\f\ 

1.400 (3) 


/^OO TTOO 

Czo — ^rlzo 


A A'5AA 
0.9300 


C2y — C3U 


1 T7A //l \ 
1.3 /U (4) 


/^OA TTTA 

C2y — Hzy 


A m AA 

o.y30o 


C30 — C31 


1 OA 

1.380 (4) 


CjU — H3U 


A A1 A A 

u.yiuu 


C31 — C3z 


1.395 (3) 


C31 — H31 


A iTI AA 

0.9300 


C32— H32 


0.9300 


C33— C34 


1.399 (3) 


C33— C38 


1.404(3) 


C33— Bl 


1.645 (3) 


C34— C35 


1.394 (3) 



C55 — C5d 


1 1 on 
1.389 y5) 


f^ZZ TTCC 

CDj — HDD 


A mAA 

0.9300 


CDo — MDo 


A A'5AA 
0.9300 


CD / — COz 


1 .400 \p ) 


CD / — CDs 


1 /I AO /"3\ 

1 .408 (3) 


CD / — rJz 


1 .o4o (3 ) 


CD6 — CDy 


1.39Z (3) 


CDs — rlD8 


0.9300 


CDy — CoU 


1.38/ (3) 


f^ZCi TT^A 

CDy — HDy 


A mAA 

0.9300 


Col) — Col 


1.384 (3) 


/^/;a tt/;a 
CoU — HoU 


A mAA 

0.93UU 


Col — Coz 


1 im 
1.392 (3) 


/^/; 1 TT/; 1 
Col — nOl 


A mAA 

0.9300 


Coz — Hoz 


A A'^AA 

0.9300 


Cd3 — Cd4 


1.4UU (3) 


COJ — C06 


1.4U4 (3) 


r^ai T30 
Coi — DZ 


1.048 (3) 


Co4 — Co5 


1 "5 OA 

1.389 (3) 


Co4 — hlD4 


A mAA 

U.93UU 


CoD — Coo 


1 inn 

1.377 (3) 


CoD — HoD 


A AIAA 


Coo — Co / 


1.361 (i) 


Coo — rlOO 


A ATAA 

u.yjuu 


Co / — Cos 


1 QAT 

i.jy/ (J) 


Co / — Ho / 


A A'2AA 


Cos — Hob 


A mAA 

u.yiuu 


Coy — HoyA 


A n/:AA 

u.youu 


/^/;a tt/;ad 

Coy — Hoytj 


A a/;aa 

u.youi) 


Coy — Hoyc 


A AiCAA 

u.youu 


r^nr\ ttta a 
C /U — H /UA 


A n/;AA 

u.youu 


/^nn tttad 
C/U — H/UrJ 


A a/;aa 

U.youu 


C/U — H/UC 


A A/CAA 

u.youu 


/^T3 TTT2 A 

C/i — H/iA 


A AiCAA 

U.youu 


C/o — H/3h5 


A a/;aa 

u.youu 


C/J — H/jC 


u.youu 


r^nA Tn/l A 
C/4 — H/4A 


A AiCAA 

u.youu 


C/4 — H/4d 


A AiCAA 

U.youu 


C /4 — H /4C 


A A/;AA 

U.youu 


OA /^T 1 A 

azA — C / 1 A 


1 nzc /A\ 

1. /Do (y) 


CI A /^TO A 

5>zA — C / ZA 


1 . / 03 (0 J 


/^T 1 A Tn 1 T~\ 

C/IA — H/IU 


A a/;aa 

u.youu 


/^T 1 A Tn 1 

C/IA — H/lb 


A a/:aa 

u.youu 


1 A T TT 1 T7 

C/IA — H/ H 


0.9600 


C72A— H72D 


0.9600 


C72A— H72E 


0.9600 


C72A— H72F 


0.9600 


S2B— C71B 


1.754 (8) 


S2B— C72B 


1.779 (5) 
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0 9300 


C35 — C36 


1.384 (3) 


C35 — ^H35 


0.9300 


C36 — C37 


1.388 (3) 


C36 — H36 


0.9300 


C37 — C38 


1.381 (3) 


Ul — Znl — JNz 


(\1 AA f^Z\ 

y^.uu (0 ) 


Ul — znl — JN J 




XT'! 7„ 1 

JNz — Znl — JN J 


1 HA IT) 

1 /4.yz (O) 


Ul — Znl — JN4 


1 A A 

100.4U \p) 


XTO 1 XT /I 

JNz — znl — JN4 


OO CO //:\ 
yo.JO (OJ 


XT "5 7„ 1 XT/1 

JNi — Znl — JN4 


/ /.Uz (OJ 


V»,1 XT1 

Ul — Znl — JN 1 


nA 1 /Z //CA 

yu.io (o) 


XT') XTl 

JNz — Znl — JN 1 


/ /.Jo (oj 


XT'2 7-n 1 XT 1 

JN J — znl — JN 1 


1 AA AQ /"/^^ 
lUU.Uo (OJ 


XT /I XTl 

JN4 — Znl — N 1 


yl.yz (oj 


U 1 — Zn 1 — Uz 


A') AA //CA 

92. uy (o) 


XT') V,-, 1 i^') 

JNz — Znl — Uz 


OO OO //iA 
OO.Z5 (Oj 


XT'2 'Z-M 1 /^O 

JN J — znl — Uz 


y4. Iz (oj 


XT /I 7^,1 /^') 

JN4 — Znl — Uz 


OO. /z (o) 


XTl 7*^1 /^') 

JN 1 — Znl — Uz 


lOJ.J / (o) 


Ul — oi — Coy 


1 AQ O/^ 1 A\ 
1U3.Z0 (lUj 


Ul — k>l — c /u 


1 A< nn {Q\ 
IUj. / / \y) 


CoV — bl — C/U 


AO A/i /" 1 ')\ 

yo.yo (iz) 


UJ — hi — C / J 


1 A/l 1 A / 1 ')\ 

1U4.1U (IzJ 
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Hydrogen-bond geometry (A, °) 

D—R-A D—a R-A D-A D—R-A 

C23— H23-03' 0.93 2.41 3.336(3) 173. 

C59— H59-03* 0.93 2.53 3.403 (3) 156. 
Symmetry codes: (i) -x+\,y-\l2, -z+1/2. 
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